






























themagnitudeof thepressurecoefficientsat this location,andtheindicationandlocationof asecondary
vortexcoreat theappropriateangleof attack.Additionalcriteria includethegeneralagreementbetween
pressurecontoursandcrossflowvelocity vectorsindicatingsimilar flow patternsabouttheprimary vor-
tex core. Thesecriteria were developedwith the understandingthat flight datawould maintainlocal
irregularitiesin the flow field while computationalresultswould tend to have very smoothcontours
resulting from computationalgrid generation.

Using the previously mentionedcriteria, fair correlation betweenflight test and computational
resultswere obtainedfor c_ _ 19 ° and 30 °, considering the complexity of the flow field around the

F-18 aircraft at high angles of attack. Flight test data at both angles of attack indicate that the primary

vortex core consists of a ring of high dynamic pressure about the subcore of low dynamic pressure.

This condition results in a low axial velocity at the core center. Several differences were identified

between the flight data and computational results. Compared to the flight data, computational results

show a minor drop in dynamic pressure resulting in a high axial velocity at the core center. The region

of high dynamic pressure just inboard of the primary vortex core was not identified in the computational

solutions. Both computational solutions tended to underpredict the magnitude of the crossflow velocities

near the vortex core. In addition, the underprediction of pressure coefficient values with the c_ _ 19 °

solution and slightly errant core location with the c_ _ 30 ° solution are other areas that require further

investigation. Some of these discrepancies may be caused by probe error in the vortex subcore and shear

layer where flow angles exceeded 45 °. Additional possible causes include the effects of rake installation

on the LEX vortex and computational grid generation.

CONCLUDING REMARKS

Flow-field measurements on the leading-edge extension (LEX) of the F-18 High Alpha Research

Vehicle (HARV) have been obtained using a rotating rake with 16 hemispherical-tipped five-hole probes.

Detailed pressure, velocity, and flow direction data were obtained through the LEX vortex core during

1-9 quasi-stabilized flight conditions. The data were acquired at angles of attack (a) from 10 ° to 52 °

and at Reynolds numbers up to 16 × 106 based on mean aerodynamic chord.

Normalized dynamic pressures and crossflow velocities clearly showed the primary vortex above

the LEX and the formation of a secondary vortex at the higher angles of attack. The vortex was

characterized by a ring of high dynamic pressure surrounding a region of low dynamic pressure at the

vortex core center. The vortex core, subcore diameter, and vertical location of the core above the LEX

increased with angle of attack.

Minimum values for static and total pressure were obtained in the vortex subcore with the minimum

value for static pressure decreasing nearly linearly with increasing angle of attack until vortex breakdown.

Static pressures measured by the rake were consistent and showed good agreement with previously

documented surface pressures and flow visualization flight test results.

Comparison of the LEX vortex flight test data to computational solutions at a _ 19 ° and 30 °

showed fair correlation considering the complexity of the flow field around the F-18 aircraft at high

angles of attack. Several differences were identified between the flight data and computational results.

10




































































	Cover Page
	Title Page
	CONTENTS
	List of Tables
	List of Figures
	ABSTRACT
	NOMENCLATURE
	INTRODUCTION
	EXPERIMENT DESCRIPTION
	Vehicle Description
	LEX Survey Rake Description and Calibration
	Instrumentation and Data Reduction Technique

	FLIGHT TEST CONDITIONS
	RESULTS AND DISCUSSION
	Description of F-18 Leading-Edge Extension Flow Field
	Leading-Edge Extension Vortex Flow-Field Measurements
	Flow-Field Measurements, alpha = approximately 19 deg and 30 deg
	Effect of Angle of Attack

	Comparison of Leading-Edge Extension Vortex Flow-Field Measurements
	Comparison with Flight Surface Pressure and Flow Visualization Results, alpha = approximately 19 deg and 30 deg
	Comparison with Computational Solutions, alpha = approximately 19 deg and 30 deg


	CONCLUDING REMARKS
	REFERENCES
	TABLES
	Figures
	Report Documentation Page



